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ABSTRACT. Recent reports suggest that even the current industry skills needs are not be-
ing adequately met with graduate capabilities falling short of industry expectations. If higher 
education institutions (HEIs) are to respond effectively to the current and future challenges, 
a robust conceptual appreciation of the education-industry skills context is required in order 
to support recommendations and, ultimately, interventions. A conceptual framework aimed at 
addressing the ‘mismatch’ between the skills requirements of industry and the competences of 
graduates in the built environment sector was derived. A series of surveys was undertaken on 
the basis of the derived framework. It was intended that the findings from the surveys would 
enable the framework to be refined and validated. However, some of the findings suggest that 
the originally derived conceptual framework does not adequately represent the complexity of 
the professional learning context and it is not feasible to refine it. This paper describes the 
conceptual framework which was derived, highlights selected findings from surveys which 
indicate its inadequacy and then draws on the contemporary literature of higher education 
futures to discuss the implications for a more representative framework. Recommendations 
for a closer representation of the education-industry context and for further research direc-
tions are made.
115Towards a framework for closer university-industry collaboration in educating built environment ...
KEYWORDS: Built environment; Lifelong learning; Higher education reform; University-
industry collaboration; Skills mismatch
REFERENCE to this paper should be made as follows: Witt, E., Lill, I., Malalgoda, C., Siri-
wardena, M., Thayaparan, M., Amaratunga, D. and Kaklauskas, A. (2013) Towards a frame-
work for closer university-industry collaboration in educating built environment professionals, 
International Journal of Strategic Property Management, 17(2), pp. 114–132.
1. INTRODUCTION
“Strategic” refers to “the identification of long-
term or overall aims and interests and the 
means of achieving them” (Oxford Dictionaries, 
2010). In terms of resolving the long-term and 
overall issues facing the property management 
field, few could be considered more strategic 
than the education of the professionals respon-
sible for the built environment.
Nearly half a century ago, Peter Drucker 
noted in his book The Age of Discontinu-
ity: Guidelines to Our Changing Society that 
the economy of goods was transforming into 
a knowledge economy (Drucker, 1969). Now, 
according to Melnikas (2010), this ‘knowledge 
society’ is viewed both as the “most important 
assumption” and “the main way to solve” the 
majority of the world’s current social, economic 
and technological problems. In practical terms, 
capacities for information and knowledge gen-
eration, storage and transmission have in-
creased vastly and the nature of work is be-
ing correspondingly transformed. Occupations 
are becoming associated less with industrial 
production and more with knowledge and in-
formation so that the economic primacy of the 
factory is being superseded by that of the labo-
ratory or studio (Grubb and Lazerson, 2005; 
Hershock, 2012). In the emerging knowledge 
society, the role of higher education institu-
tions (HEIs) is a matter of considerable de-
bate. On the one hand, being at the forefront 
of knowledge production and its transmission 
(primarily to their students, the future ‘knowl-
edge workers’ for industry), they are key ena-
blers of the knowledge society. On the other 
hand, the increasing relevance of knowledge 
requires them to reform and the information 
and communications revolution has reduced 
their monopoly on knowledge creation, storage 
and dissemination (Stukalina, 2010; James, 
2012). Hershock (2012) highlights the irony 
wherein the increasing speed with which new 
knowledge is being created serves to shorten 
the useful lifetime of existing knowledge and 
notes that HEIs must now reposition them-
selves in relation to the global flows of goods, 
services, people, ideas and ideals.
With the context of higher education chang-
ing, Korhonen-Yrjänheikki et al. (2007) note 
clear associated trends including:
 – a remarkable rise in the need for con-
tinuing education;
 – a closer integration of studies with work-
ing life;
 – greater flexibility and a wider choice of 
study options and ways of learning.
In addition to these, James (2012) suggests 
that a shift in emphasis has occured:
 – from mode 1 to mode 2 knowledge gen-
eration in Gibbons’ terms (i.e. from disci-
pline-based to problem-based knowledge, 
refer to Gibbons, 1997);
 – from traditional, disciplinary studies to 
interdisciplinary studies;
 – from acquiring contemporary knowledge 
to acquiring skills for independent life-
long learning; and,
 – towards learning in the workplace.
The increasing referencing of higher edu-
cation to the world of work is obvious yet it 
raises questions regarding the teaching func-
tion of HEIs – often characterized as a debate 
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between ‘liberal’ and ‘vocational’ conceptions 
of higher education. The ‘liberal’ argument de-
nies the narrow utilitarian presumptions that 
employment and work (in their current forms) 
are intrinsically good and that higher educa-
tion should be subservient to the demands 
of the economic system and aimed at satisfy-
ing market needs (Tarrant I. and Tarrant J., 
2004). The ‘vocationalist’ standpoint, in con-
trast, accepts the legitimacy of economic aims 
for education (Winch, 2002). However, neither 
extreme position is convincingly defensible 
since few would limit the scope of higher edu-
cation to satisfaction of market needs nor could 
the employment aspirations of most students 
be ignored in favour of their intellectual, civic 
and moral development. Grubb and Lazerson 
(2005) offer a moderated vocationalist perspec-
tive where they note and accept a general his-
torical trend towards vocationalism and away 
from liberal higher education values. Yet they 
differentiate the ‘professionalism’ they advo-
cate from ‘narrow vocationalism’ which they 
deplore for impoverishing the intellectual and 
civic roles that higher education can play and 
for undermining genuine occupational prepa-
ration. They suggest that vocationalism of 
higher education understood in this broad 
sense provides its own avenues back to liberal 
education through, for example, the study of 
professions and the social, technological, ethi-
cal and philosophical issues which affect them.
In relation to the education of built envi-
ronment professionals, most of whom would 
identify themselves as belonging to specific 
and historically recognised ‘professions’ (arc-
hitects, engineers, surveyors, etc.), the voca-
tionalist conception of Grubb and Lazerson 
(2005) outlined above is unlikely to differ 
greatly from that which most HEIs offer in 
their built environment-related study prog-
rammes. Yet there remains the problem of 
alignment, the widening gap between higher 
education outcomes and market needs and 
the criticism, mostly from industry and the 
political establishment, that higher education 
has failed to respond and adapt adequately to 
the economic changes of the past half-century 
(Hershock, 2012; Neubauer, 2012b; Kaklaus-
kas et al., 2012).
The literature offers alternative perspecti-
ves on the resolution of the alignment prob-
lem which could be characterized as following 
a general education (i.e. focusing on theory 
and knowledge) or a ‘skills approach’ (i.e. pro-
viding students with specific skills for their 
future occupations). Pascail (2006), in arguing 
against a skills approach suggests that, for 
HEI graduates to be intellectually and pro-
fessionally flexible, HEIs should focus rather 
upon instilling in them a ‘general capacity’ 
than focusing on the supposed characteristics 
of specific occupations. Alternatively, HEIs 
could seek to more directly address specific 
skills requirements and attempt to reduce the 
‘mismatch’ between graduate skills and labour 
market skills requirements.
This paper reports research in which an 
initial conceptual framework inspired by a 
vocationalist and skills approach perspective 
on higher education provision and specifically 
aimed at addressing the perceived ‘mismatch’ 
was derived. A series of surveys were designed 
on the basis of the conceptual framework with 
the intention that their findings would enable 
refining and validating the framework. Section 
2 of the paper describes in detail the deriva-
tion of the initial conceptual framework and 
research methodology as well as the rationale 
behind the choice of stakeholders and the de-
sign of survey questions.
However, some of the findings from the sur-
veys appear to call into question the validity 
of elements of the initially derived conceptual 
framework and suggest that the context is con-
siderably more complex than the framework 
implies. These selected findings are presented 
in Section 3.
Having identified the shortcomings of the 
initial conceptual framework, these are dis-
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cussed (in Section 4) in light of the contem-
porary literature on higher education futures 
in order to derive implications for a more rep-
resentative conception of the higher educa-
tion – industry context. Concluding remarks 
and recommendations follow in Section 5.
2. DERIVATION OF THE INITIAL 
CONCEPTUAL FRAMEWORK AND 
RESEARCH APPROACH
2.1. The rationale for the BELLCURVE 
project
Amaratunga et al. (2010) note the importance 
of investigating how HEIs can be modernised 
so as to provide the requisite skills and knowl-
edge to the built environment sector in an effi-
cient and effective manner. In this context, the 
consideration of ‘student engagement’ as a con-
tinuous, through-life process rather than the 
traditional, temporary association limited by 
course duration is appropriate. This through-
life studentship defines the essence of the new, 
innovative “lifelong university” concept, where 
learners’ acquisition and development of skills 
and knowledge in response to changing indus-
trial needs occurs on a continuous basis.
HEIs will not become innovative and re-
sponsive to change unless they have real au-
tonomy and accountability. It appears then, 
that reform in governance systems based on 
strategic priorities to respond to labour mar-
ket needs effectively while promoting the life-
long learning agenda may be in order and this 
suggests research aimed at higher education 
governance reform with a particular focus on 
lifelong learning.
In order to contend with the issues asso-
ciated with the mismatch between graduate 
skills and labour market requirements and its 
impact on graduate unemployment and em-
ployer dissatisfaction in the built environment 
sector, a research project has been initiated.
The Built Environment Lifelong Learning 
Challenging University Responses to Vocation-
al Education (BELLCURVE) is a European 
Commission funded research project currently 
being conducted at the School of the Built En-
vironment, University of Salford, UK, in part-
nership with the Department of Construction 
Economics and Property Management, Vilnius 
Gediminas Technical University, Lithuania 
and the Department of Building Production, 
Tallinn University of Technology, Estonia.
The objectives of this project are:
 – to develop a framework for HEI’s to pro-
mote the Lifelong University concept in 
capturing and responding to labour mar-
ket skill needs in the built environment;
 – to refine, test and validate the developed 
framework;
 – to provide recommendations on govern-
ance reform for HEIs to become ‘contin-
uing education centres’ for graduates in 
responding to labour market skill needs.
2.2. A theoretical framework for skills 
capture and response
The Lifelong University as proposed in this 
research project is aimed at capturing labour 
market skills needs from the built environ-
ment field and responding to them by supply-
ing the corresponding knowledge and skills. 
The BELLCURVE project contributes to this 
broader concept by developing a framework to 
capture and respond to the skills requirements 
with particular attention paid to governance 
reform. The following section explains the 
overall process envisaged for the development, 
refinement and validation of the framework. 
Firstly, conceptual aspects, where the initial 
conceptual framework developed for this pro-
ject is presented with the variables and the re-
lationships between variables identified within 
the framework. Secondly, the methodological 
aspects of developing the BELLCURVE frame-
work are discussed.
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Conceptual aspects
“A conceptual framework explains, either 
graphically or in narrative form, the main 
things to be studied – the key factors, con-
structs or variables – and the presumed re-
lationships among them” (Miles and Hurber-
man, 1994). The major variables involved in 
the development of the BELLCURVE concep-
tual framework are, labour market skills re-
quirements; built environment; higher educa-
tion; and lifelong learning. Figure 1 illustrates 
the initial conceptual framework.
When assessing the relationships between 
these variables, a key research problem was 
identified pertaining to the process of captur-
ing skills requirements and HEIs appropriately 
responding to them. The principal components 
of HEIs which could be in need of reform were 
identified as Governance (G), Funding (F), and 
Curriculum (C) (European Commission, 2010). 
These three components are considered when 
framing the HEI in the conceptual framework. 
However, in investigating this problem, the 
BELLCURVE project concentrates on the gov-
ernance component.
The main focus of this research is thus on 
governance reform where it aims to minimise 
the mismatch identified between the ‘skills de-
mand’ and ‘skills supply’. In this regard, three 
major elements of an initial framework were 
identified: capturing skills need (‘demand’), re-
sponding to the skills needs (‘supply’) and HEI 
Governance reform (as shown in Figure 1). Key 
issues associated with these 3 elements were 
then analysed in order to address the identi-
fied problem.
Figure 1. Initial conceptual framework
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The initial BELLCURVE framework 
(above) graphically depicts the envisaged im-
pact of HEI governance reform in reducing the 
gap between capturing and responding to the 
skills needs. It conceives of ‘skills capture’ as 
a demand side issue and of ‘skills response’ as 
a supply side issue. Moreover, the labour mar-
ket skills requirements (or the demand) are 
presented as created and/or reported by built 
environment employers, professional bodies, 
the graduate labour force, policy makers, re-
cruitment agencies and training organisations. 
On the other hand, responding to skills needs 
is considered through supply of education and 
lifelong learning by HEIs. The research project 
set out to investigate the ways in which HEIs 
can be more responsive to labour market skills 
requirements and the framework reflects the 
initial premise that enabling HEI governance 
reform will ultimately support the concept of 
‘lifelong university’.
Methodological aspects
Research methodology refers to the overall 
approach to a problem which could be put 
into practice in a research process, from the 
theoretical underpinning to the collection and 
analysis of data (Remenyi et al., 1998; Collis 
and Hussey, 2003). There are many factors 
which determine the most appropriate meth-
odology. The topics to be researched and the 
specific research questions are the primary 
drivers in the choice of methodology (Remenyi 
et al., 1998). Simon (1996) states that a natu-
ral science is a body of knowledge about some 
class of things – objects or phenomena – in the 
world (nature or society) that describes and ex-
plains how they behave and interact with each 
other. A science of the artificial (also known as 
a design science), on the other hand, is a body 
of knowledge about artificial (man-made) ob-
jects and phenomena designed to meet certain 
Figure 2. Basic process of the regulative cycle (adopted from Van Strien, 1997)
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desired goals. A design science approach (after 
Van Aken, 2004; 2005) was used as the overall 
research methodology in order to enable the 
developmental aspect of the BELLCURVE re-
search project.
“A science of the artificial is closely akin to 
a science of engineering; it is concerned with 
how things ought to be, in order to attain goals 
and to function. The core of that science would 
be provided by a science of design, a body of 
intellectually tough, analytic, partially formal-
izable, partially empirical, teachable doctrine 
about the design process” (Simon, 1996). Vaish-
navi and Kuechler (2004) state that research 
can be very generally defined as an activity 
that contributes to the understanding of a 
phenomenon, and in the case of design science 
research, all or part of the phenomenon may 
be created as opposed to naturally occurring. 
Koskela (2008) provides an argument that the 
construction and, therefore, property manage-
ment discipline may usefully be positioned 
within a design science framework.
The diagram in Figure 2 illustrates the 
methodology adopted to develop and refine 
the BELLCURVE framework. It shows the 
basic process of the regulative cycle adopted 
from Van Strien, 1997 (cited in Van Aken et 
al., 2007). Each stage of the regulative cycle is 
further elaborated in the context of the BELL-
CURVE research.
Each stage of the regulative cycle is 
matched with a stage of the BELLCURVE re-
search project.
The BELLCURVE project methodology 
may be described as comprising 3 key stages 
(as illustrated in Figure 3):
1. Framework development. The initial 
framework (Figure 1) was developed from 
a review of the literature. It provides a 
basis for data collection which, in turn, 
allows for the refinement and validation 
(or otherwise) of the initial framework.
2. Framework refinement. Refinement of 
the initial framework was envisaged as 
achievable through surveys to elicit data 
from representatives of all stakeholder 
groups identified in the initial frame-
work. The surveys being carried out in 
all 3 countries of the partner institutions 
(Estonia, Lithuania, UK).
3. Framework validation. To validate the 
refined framework, a case study strat-
egy was chosen where the framework 
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would be validated in a specific country 
and professional context on the basis 
of a case study. The professional areas 
selected were quantity surveying, disas-
ter management, civil engineering, and 
construction management with the part-
ner countries – UK, Lithuania and Es-
tonia – providing the country contexts.
2.3. Approach to Data Collection
In order to rationalise the collection of empiri-
cal data relevant to refining the initial BELL-
CURVE framework, the stakeholders and the 
principal themes to be investigated were deter-
mined. The primary stakeholders and there-
fore survey respondent groups were identified 
as: HEIs, Policy Makers, Professional Bodies, 
Recruitment Agencies, Students, Graduates 
and Employers. In most cases, with slight vari-
ations between the 3 countries relating to their 
own specific national contexts, these primary 
stakeholders were further disaggregated into 
secondary stakeholders, for example, HEIs 
were subdivided into Leadership, Programme 
Directors, Lecturers, Academic Enterprise, 
Marketing, Careers & Employability Unit and 
Researchers.
Two principal themes were identified to 
inform the design of questionnaires: ‘skills 
matching’ (relating to respondents’ opinions 
on the existence, origins and nature of a 
‘mismatch’) and ‘lifelong learning’ (regarding 
respondents’ attitudes towards lifelong learn-
ing). These two themes were in turn broken 
down into a series of sub-themes as follows:
Skills matching:
 – demand for skills;
 – supply of skills;
 – skills demand / supply / status compari-
sons.
Lifelong learning:
 – enabling reforms;
 – processes and mechanisms;
 – challenges and barriers 
and then into survey questions as appropri-
ate for each specific (secondary) stakeholder. 
The intention was that as many as possible 
of the stakeholders would be surveyed with 
respect to the two identified themes (i.e. the 
questions reflecting these themes) and parallel 
surveys would be carried out in each of the 3 
project countries.
A mixed methods approach for the data 
collection and analysis was adopted in order 
to cater for the differing nature of respond-
ent samples. Questionnaire surveys conducted 
among Estonian students and industry prac-
titioners and Lithuanian students were quan-
titative and the number of respondents suffi-
cient to justify meaningful statistical analyses 
of the findings. In the case of other stakehold-
ers, surveys took the form of interviews, fo-
cus groups, workshops, formal and informal 
discussions and documentary reviews, all of 
which provided data of a qualitative nature.
For consideration of space, greater detail 
with regard to specific survey questions and 
the statistical analysis of data from individual 
surveys are not included here (it is, however 
published elsewhere, for example, Witt and 
Lill, 2012).
Data collection commenced in April 2011 
and was brought to a close in October 2011. 
Not all the surveys had been responded to by 
this time but a sufficient body of data had been 
collected against which to consider the validity 
of the initial BELLCURVE framework.
This paper reports only those selected find-
ings from 12 surveys which had been carried 
out by the end of October 2011 and which spe-
cifically pertain to the assumptions underlying 
the initial BELLCURVE framework.
3. SELECTED FINDINGS
3.1. Details of the surveys from which 
the data are drawn
With reference to the initial BELLCURVE 
framework (shown in Figure 1) it is convenient 
to consider the framework in parts as follows:
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1. Perceptions of a mismatch between skills 
demand and skills supply.
2. The distinction between a ‘supply side’ 
and a ‘demand side’.
3. The conception of capture – response in 
the context of skills.
4. Lifelong Learning (through-life student-
ships and the lifelong university concept).
5. HEI governance reform as a solution and 
to report selected survey findings which 
bear on these parts in order to comment 
on the initial framework.
As indicated in the preceding section, the 
data reported here are drawn from 12 surveys, 
details of these are given in Table 1.
Note that 2 case studies are included in 
Tab le 1. It was initially intended that the case 
studies would follow the refinement of the 
framework (the framework being refined on 
the basis of the surveys) in order to validate a 
refined framework. However, this process could 
# Survey description Country Format #  
respondents
Survey 1 Disaster Management – Case Study UK Workshop 15





Survey 3 Estonian Qualifications Authority Estonia E-mailed questions 1
Survey 4 Graduate survey Estonia Web-based 
questionnaire
23
Survey 5 HEI – leadership survey Estonia E-mailed questions 1
Survey 6 HEI – leadership survey UK Semi-structured 
interviews
6
Survey 7 HEI – lecturers survey Estonia E-mailed questions 10
Survey 8 Quantity Surveying – Case Study UK Workshop 81
Survey 9 Recruitment agency – Unemployment 
Insurance Fund
Estonia E-mailed questions 1
Survey 10 Students survey Estonia Paper-based 
questionnaire
123
Survey 11 Students survey 1 – undergraduates, etc. Lithuania Web-based 
questionnaire
113
Survey 12 Students survey 2 – postgraduates, etc. Lithuania Web-based 
questionnaire
28
Table 1. Details of the surveys from which selected findings are drawn
not be fully followed in practice as the surveys 
took longer than anticipated. When the case 
studies were scheduled to commence, the sur-
veys were not complete and 2 of the case stud-
ies which had been organized to coincide with 
conferences went ahead. These 2 case studies 
therefore referred to the initial framework 
rather than a refined framework. They have 
been included in this paper since their find-
ings are relevant to a discussion of the initial 
framework.
3.2. Findings
The approach adopted in reporting the survey 
findings is as follows: the surveys were con-
sidered in turn to determine which of their 
questions / responses related to the selected 
components of the BELLCURVE framework 
as opposed to, for example, those questions / 
responses relating to specific skills and per-
ceptions of the market demand for them. Key 
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findings were then drawn from these ques-
tions / responses which provided insights into 
how representative of respondents’ perceptions 
of the HEI – industry context the framework 
was. Owing to space limitations, only selected 
findings are presented in the tables in this sec-
tion of the paper.
Perceptions of a mismatch between skills 
demand and skills supply
Table 2 summarizes the key findings per-
taining to respondents’ perceptions of a mis-
match between skills demand and skills sup-
ply as well as those suggesting a reason for a 
mismatch.
The distinction between a ‘supply side’ and 
a ‘demand side’
Table 3 presents a summary of respond-
ents’ opinions with regard to skills suppliers.
Table 2. Summarized findings relating to perceptions of a mismatch between skills demand and skills 
supply
Findings Surveys (# from Table 1)
Perceptions of a skills mismatch
Both the Estonian HEI leadership and the Estonian Qualifications Authority reported that a 
mismatch existed between graduate skills and labour market skills requirements.
Surveys 3 
and 5
91% of the Estonian graduates and 55% of the Estonian employers / industry practitioners 
surveyed considered that there was a mismatch between the skills and knowledge acquired at 
HEIs and those needed in industry.
Surveys 2 
and 4
Of the Lithuanian students surveyed, 48% considered that there was a difference between 
the skills and knowledge they were acquiring and those they needed to apply in industry 
compared to 52% who considered there was no difference. For Estonian students the 
proportions were 22% and 18% respectively (with the remaining 60% unsure or not 
responding to the question).
Surveys 10 
and 12
Further insights into the notion of a skills mismatch
29% of Estonian students and 15% of Estonian employers / industry practitioners surveyed 
considered that HEIs did not respond effectively to industry skills needs. 48% of Lithuanian 
student respondents were of the opinion that HEIs did not have a proper system for 
responding to industry skills needs. 24% of the Estonian graduates surveyed were of the 
opinion that HEI responses were only partially effective.
Surveys 
2,4,10 and 12
The United Kingdom HEI leadership survey found that: “it is not practical to meet all the 
expectations from industry”. Estonian HEI leadership did not consider that meeting current 
and future labour market skills needs was a major responsibility of HEIs and suggested that 
the extent to which skills acquired in studying at HEIs should correspond to labour market 
requirements was in the order of 75%. 40% of the Estonian lecturers surveyed did not consider 




The Estonian graduates surveyed considered it more likely that the missing skills were 
expected to be obtained from a source other than the HEI study programme than that 
missing skills had newly emerged or that the HEI curriculum was inadequate. The Estonian 
employers / industry practitioners surveyed rated a lack of engagement and collaboration 
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Table 3. Summarized findings relating to a distinction between a supply side and a demand side
Findings Surveys (#)
Where they had perceived a need to obtain skills in the past, both the surveyed Estonian 
graduates and those Estonian students who were employed reported that they had primarily 
obtained the necessary skills by self-directed study.
Surveys 4 and 
10
The Estonian graduates surveyed reported that, when they received training it was most 
frequently in the form of work-based learning. When they attended short courses, these were 
most often organized by their company and rarely or never by an HEI. The Estonian students 
surveyed who reported that they were employed, similarly noted that regular training in the 
form of short courses was more likely to be provided by their companies, professional bodies or 
private training firms than by HEIs. Asked what forms of training their employees undergo, 
responding Estonian employers / industry practitioners indicated that work-based learning 
or training organized by their companies, professional bodies or training firms were all more 
common than training provided by HEIs.
Surveys 2, 4 
and 10
The majority of responding Estonian graduates (91%) and of responding Estonian students 
(67%) expected their employers (or future employers) to provide any skills which were not 
adequately covered in their HEI course.
Surveys 4 and 
10
The Estonian Qualifications Authority noted that: “most of the professional standards are 
based on competences gained or improved through work experience. In that sense awarding 
of professional qualifications is most often based on recognition of prior learning, particularly 
at work”. The United Kingdom HEI leadership survey indicated that HEIs should produce 
professionals who are eligible to get employed and able to learn through experience.
Surveys 3 
and 6
Both the Disaster Management and the Quantity Surveying case studies found that HEIs 
were currently one among several sources of skills supply available to practitioners.
Surveys 1 
and 8
Table 4. Summarized findings relating to the conception of capture – response in the context of skills
Findings Surveys (#)
The UK HEI leadership survey found that industry needs should be considered when 
responding to skills demands but expectations vary drastically from self-employed to small / 
medium scale to large scale organisations. Similarly, according to the response of the Estonian 




Estonian student perceptions as to which particular skills are currently important in industry 
and which will become more important in the future vary considerably from respondent to 
respondent.
Survey 10
The Estonian Qualifications Authority reported that it does adequately capture the knowledge 
and skills requirements of industry using functional mapping of each industrial sector and 
developing professional standards for the corresponding job profiles.
Survey 3
The conception of capture – response in the 
context of skills
The findings summarized in Table 4 high-
light the diversity of skills demands and thus 
provide insight into the validity of a cap-
ture – response conceptualization.
125Towards a framework for closer university-industry collaboration in educating built environment ...
Table 5. Summarized findings relating to perceptions of lifelong learning
Findings Surveys (#)
The Estonian Unemployment Insurance Fund noted that: “attitudes towards lifelong 
learning are getting slowly better as it is realized more and more that being ready to undergo 
additional training is necessary for maintaining a job”.
Survey 9
Responding Estonian employers / industry practitioners generally considered continuous 
professional development as being necessary but they also indicated that available training 
courses were not of sufficiently high quality. The absence of a systematic approach to 
continuous professional development was also noted. In a similar vein, the Quantity 
Surveying case study found a need for maintaining a knowledge resource for the profession.
Surveys 2 
and 8
Both the Estonian graduates and students surveyed indicated that engaging in lifelong 
learning was, on balance, becoming easier.
Survey 4 and 
10
The main incentives for and benefits from lifelong learning were perceived as being increased 
confidence and knowledge and a greater diversity of employment opportunities (ahead 




HEIs were generally considered to be a highly regarded source of training by the Estonian 
students and graduates surveyed. Responding Estonian employers / industry practitioners, 
however, rated short courses from HEIs lower than those from private training firms. Both 
Lithuanian and Estonian students expressed greater satisfaction than dissatisfaction with the 
teaching and learning at their HEIs. It was further noted that lectures were both a preferred 
mode of teaching and learning among Estonian student and graduate respondents and also 
the mode primarily provided by the Estonian HEI lecturers surveyed. The Estonian employers 





The response from the Estonian Qualifications Authority suggested that HEIs have 
considerable opportunities to develop further study programmes to satisfy industry 
requirements and expectations.
Survey 3
The Estonian employers / industry practitioners and Estonian graduates surveyed indicated 
that HEIs were less important sources of information regarding continuous professional 




“Lack of time” was, by a considerable margin, the principal barrier to lifelong learning for the 
Estonian students, graduates and employers / industry practitioners surveyed. Responding 
Lithuanian students rated “lack of time” and “lack of funds” as equally most important. The 
Estonian Unemployment Insurance Fund suggested “personal passivity” and “lack of financial 




Lifelong Learning and the Lifelong Univer-
sity concept
Table 5 presents a summary of findings 
regarding respondents’ attitudes to lifelong 
learning.
HEI governance reform as a solution
Table 6 contains findings pertaining to the 
perceived need for HEI governance reform and 
opinions concerning the effectiveness of HEI 
study programmes. In addition, findings refer-
ring to the collaboration between HEIs and in-
dustry as well as between HEIs are included.
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Table 6. Summarized findings relating to HEI governance reform as a solution
Findings Surveys (#)
On the need for HEI Governance Reform
The United Kingdom HEI leadership survey found that governance does not act as a barrier 
for the HEIs to respond to the labour market skills needs. The Estonian HEI leadership survey 
found that while governance reform to make HEIs more responsive was possible, it was not 
necessary. The responding Estonian lecturers concurred that greater flexibility for study 
programme amendments was not called for.
Surveys 5, 6 
and 7
Both the United Kingdom and the Estonian HEI leadership surveys found only potential 
disadvantages (quality assurance problems and institutional stability issues respectively) in 
reforming HEI governance for greater flexibility.
Surveys 5 
and 6
Support for closer HEI – industry collaboration
Explicit support for closer collaboration between HEIs and industry was evident in the United 
Kingdom HEI leadership survey, the Quantity Surveying case study, the Lithuanian students 
survey and the Estonian surveys of HEI leadership, graduates, students and employers / 
industry practitioners.
Surveys 2, 
4, 5, 6, 8, 10 
and 11
The Estonian employers / industry practitioners surveyed indicated some willingness to engage 
more closely with HEIs.
Survey 2
Support for closer collaboration between HEIs
The Quantity Surveying case study found that collaboration between HEIs would be of benefit 
in an HEI response to lifelong learning
Survey 8
3.3. General limitations of the data and 
findings
It is important to acknowledge here the limi-
tations which apply to these findings. Firstly, 
they are dominated by findings from Estonian 
surveys. Secondly, data collection took place in 
different language contexts and with surveys 
(both survey questions and modes of survey) 
adapted to local conditions. In this way, no two 
surveys (conducted in different countries) were 
precisely equivalent and, consequently, coun-
try comparisons are not well supported.
However, neither of these limitations pre-
vents the findings providing support for or 
highlighting the shortcomings of the BELL-
CURVE framework.
3.4. Interpretation of the findings
Consideration of the survey responses above 
gives rise to the following conception of the 
HEI – industry context vis-à-vis the derived 
conceptual framework:
Perceptions of a mismatch between skills 
supply and skills demand
The findings (in Tables 2–6) appear to sup-
port the notion that stakeholders do indeed 
perceive a mismatch or misalignment between 
the skills required in industry and those pro-
vided by HEIs. However, this mismatch was 
not perceived by respondents simply as a 
gap needing closing and it was not generally 
viewed as constituting a problem in itself. Re-
spondents did not expect that HEIs would en-
tirely fulfill industrial skills needs but, at the 
same time, they also indicated that HEIs did 
not respond adequately to industrial needs.
The distinction between a ‘supply side’ and 
a ‘demand side’
The conception of a ‘supply side’ (the HEI 
position) and a ‘demand side’ (where all other 
stakeholders are located) is shown to be prob-
lematic in that the findings suggest that HEIs 
are not the monopoly supplier but rather one 
among several suppliers. Some or all of the 
other stakeholders also appear to be impor-
127Towards a framework for closer university-industry collaboration in educating built environment ...
tant skills suppliers. In fact, in terms of con-
tinuous professional development, HEIs were 
found to be less important suppliers than most 
of the other stakeholders with employers and 
the learners themselves being the major skills 
providers identified by respondents.
The findings also imply a link to the issue 
of a skills mismatch in that the HEI graduate 
was apparently envisaged as being in posses-
sion of a set of skills which did not amount 
to those of a fully developed professional (and 
in that sense was incomplete) but which was 
intended to be developed further (by a com-
bination of providers) in the work place. This 
suggests considerable ambiguity regarding the 
precise nature of the ‘mismatch’.
The conception of capture – response in the 
context of skills
The adopted conceptual framework as-
sumed a linear process of first determining (or 
capturing) what skills are needed and then 
attempting to provide them (responding). The 
survey findings showed great variations be-
tween respondents’ perceptions of skills needs 
suggesting that ‘capturing’ a generally appro-
priate set of needed skills presents a consider-
able challenge.
At a broad level of definition, however, the 
findings also suggest that these needs are de-
finable in some sense with respect to particu-
lar professions.
Lifelong Learning and the Lifelong Univer-
sity concept
The survey findings indicate that respond-
ents consider the concept of lifelong learning 
to be increasingly accepted and supported 
by employers and individuals alike (at least 
with regard to the university-level educated 
individuals to which the surveys refer). In ad-
dition, the responses indicate that HEIs are 
highly regarded providers and therefore ap-
parently well-placed to capitalize on the con-
siderable opportunities to expand their edu-
cational offerings to satisfy lifelong learning 
needs.
The primary barrier to participation in fur-
ther training perceived by respondents is not a 
lack of available study programmes or training 
courses, it is a lack of time.
HEI governance reform as a solution
The initial BELLCURVE framework was 
developed with the assumption that the im-
plementation of the lifelong university con-
cept would require greater flexibility and re-
sponsiveness from HEIs and that this agility 
would be achieved through governance reform. 
The surveys’ findings suggest otherwise – that 
governance reform is not currently acting as 
a barrier and that too much flexibility would 
give rise to quality problems and could create 
instability for students and staff.
4. DISCUSSION
In this section, the apparent shortcomings of 
the initial BELLCURVE framework are dis-
cussed with reference to the contemporary 
literature on higher education futures in or-
der to develop a deeper understanding of the 
HEI – industry alignment context.
4.1. Perceptions of a mismatch between 
skills supply and skills demand
Perceptions of a ‘mismatch between skills sup-
ply and skills demand’ relate to both the vo-
cationalist / liberal education and the skills 
approach / general education debates. Firstly, 
in the general sense that an extreme liberal 
view would deny the validity of comparing in-
dustrial demand with higher education supply 
so that recognition of a mismatch in this sense 
requires that respondents relate to both the 
vocationalist and skills approach perspectives. 
Secondly, at a greater level of detail, there are 
potential discrepancies between conceptions 
of skills when these are framed in terms of a 
skills approach and in terms of a general edu-
cation perspective and these differences could 
obscure the nature of any perceived ‘gaps’.
This suggests considerable ambiguity re-
garding what constitutes a ‘mismatch’ and a 
range of possible interpretations for the con-
ception of an ideally ‘skilled’ graduate from 
‘one who is in possession of all the skills they 
require to carry out their (current and future) 
work’ to ‘one who is in possession of adequate 
skills to enable the efficient acquisition of all 
the requisite skills to carry out the work’.
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While what is meant by “skills mismatch” 
is ambiguous, the question “Is there a skills 
mismatch?” should probably always be an-
swered in the affirmative since a perfect fit 
is exceedingly unlikely regardless of what it 
means. Essentially, it is rather the truism that 
HEI study programmes can be improved that 
provides a basis for positive action than the 
existence of a “skills mismatch”. The question 
then is “How?”
The existence of a mismatch between edu-
cation outcomes and market needs has been 
noted by many authors (including Grubb 
and Lazerson, 2005; Hershock, 2012; James, 
2012; Neubauer, 2012b). Hershock (2012) ar-
gues that reading the expanding relevance 
and preparedness gap between what markets 
want and what higher education produces as 
a unilateral function of the failure of HEIs to 
respond adaptively is appealing but simplis-
tic. He suggests that the progressive misalign-
ment of higher education outcomes and mar-
ket needs is rather a function of the degree to 
which market economies have been allowed to 
become increasingly autonomous and disem-
bedded from society as a whole while higher 
education has remained more firmly embed-
ded in and responsive to society’s constitutive 
dynamics. He thus implies that resolving such 
a mismatch, even if it were possible, may not 
be in the interests of society. With regard to 
the practicality of closing the gap, an earlier 
paper by the same author (Hershock, 2010) 
noted that, with the ever accelerating rate 
of knowledge production and differentiation, 
the half-life of scientific and technical knowl-
edge had been reduced to 18 months. With the 
assumption that this has been further com-
pressed in the last two years, it is inconceiv-
able that the temporal dislocation between 
‘demand’ and ‘supply’ would be insignificant to 
the extent that the mismatch could be elimi-
nated.
The survey findings largely support these 
insights – the mismatch was acknowledged 
by respondents but they did not expect HEIs 
to entirely fulfill market skills needs. In ad-
dition, a majority of respondents considered 
that HEIs were not responding adequately to 
industrial skills needs, suggesting that HEIs 
should respond to market needs and thus in-
dicating the acceptance of the vocationalist 
perspective by most respondents.
If the initial BELLCURVE framework was 
too simply and narrowly vocationalist and re-
flecting a skills approach in suggesting that 
skills could be matched, the emerging position 
from a consideration of the survey findings in 
light of the contemporary literature would sug-
gest that a more satisfactory representation of 
the alignment problem would require further 
development of the framework in terms of:
 – the extent to which market needs can be 
met by higher education provision; and,
 – how educational products relate to the 
fulfillment of market needs.
4.2. The distinction between a ‘supply 
side’ and a ‘demand side’
As indicated in the introduction, the reduction 
of HEIs’ monopoly on knowledge creation, stor-
age and dissemination has been noted in the 
literature as a consequence of the information 
and communication revolution and coincides 
with the increasing importance of learning in 
the workplace (James, 2012). Markkula and 
Lappalainen (2009) report estimates that more 
than 80% of all learning will occur on the job 
rather than in higher education.
The survey findings which suggest that re-
spondents see HEIs as being one type among 
several types of skills suppliers, including em-
ployers and learners themselves, appears to 
reinforce these positions. Such a dynamic con-
text where ‘suppliers’ and ‘demanders’ are in-
terchanging is incompatible with the linear as-
sumption of a ‘supply side’ and ‘demand side’.
Similar economics-inspired analogies are 
available in the higher education futures lit-
erature. For example Neubauer (2012a) uses 
the term ‘knowledge suppliers’ to describe 
new institutions, mainly in the private sector, 
establishing new forms of linking knowledge 
provision with those for whom their services 
are intended, i.e. ‘knowledge consumers’. He 
defends his use of the economic analogy noting 
that the institutions to which he refers are pri-
marily oriented around the vocational inten-
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tion and application of the curricula they offer 
and almost entirely dependent on tuition fees 
from paying ‘knowledge consumers’.
It seems then, that the supply side / de-
mand side conception in relation to education 
loses relevance when the types of educational 
institution under consideration broadens be-
yond those purely vocationally focused and / or 
when the knowledge / skills in question relate 
to anything beyond that which the supplier is 
providing.
4.3. The conception of capture – 
response in the context of skills
The survey findings suggest that, in the con-
text of skills, capturing them presents a con-
siderable challenge. The great diversity and 
rapidly changing nature of skills needs among 
individuals and firms is not easily resolvable 
and neither is it apparent whether specific 
skills for doing or enabling skills for skills ac-
quisition are required.
To what extent HEIs should concentrate on 
providing graduates with a skill set (if that is 
indeed possible in itself – see below) which en-
ables them to efficiently acquire specific skills 
as and when they are needed and to what ex-
tent should HEIs attempt to impart the spe-
cific (for doing work) skills themselves? The 
modern lifelong learning paradigm also raises 
the issue of who takes responsibility for such 
choices as, increasingly, employability risks 
are being transferred to the individual (Witt 
and Lill, 2010).
A further conceptual problem emerges here 
with regard to the initial framework – the dif-
ferences or discrepancies between teaching / 
training, the intended products of the teaching 
/ training, the knowledge, skills and attitudes 
which are definable in the form of professional 
standards and the skills which industry needs. 
In elucidating the effects of the emergence of 
the ‘skills approach’ on the training of engi-
neers, Pascail (2006) expresses the skills part 
of the problem thus:
“Schools of higher education by definition 
cannot create skills (at least not in the way es-
poused by the skills approach within industry) 
because, need we remind you, skills are created, 
named and evaluated within a specific context 
associated with a chosen activity and linked 
to a given performance. A school by definition 
works outside this type of context (it is in fact 
one of its specificities). Schools ... cannot give 
students skills in the strictest sense, as that has 
always been the contextual domain of industry.”
Unless this terminological and conceptual 
muddle is resolved, the usefulness of any con-
ceptual framework will be limited.
Yet, at a broad level of definition, the sur-
vey findings suggest that respondents perceive 
skills needs to be definable in some sense with 
respect to particular professions. This certainly 
accords with the position of many professional 
associations who have long sought (and largely 
achieved) a vocationally oriented influence on 
the curricula of HEIs (Grubb and Lazerson, 
2005). However, in light of the definitional is-
sues raised above, it is not immediately ap-
parent how closely this would accord with a 
process of skills capture and response.
4.4. Lifelong Learning and the Lifelong 
University concept
The survey finding that the primary barrier to 
participation in further learning perceived by 
respondents is a lack of time is not surprising 
given the dynamics of the knowledge society. 
If technology-based knowledge now has a half-
life of 18 months or less, even constant and 
full-time learning may soon be insufficient to 
keep up! Fortunately, the half-life of knowl-
edge for most built environment professionals 
would be somewhat longer, though it would 
still be shortening rapidly.
Technological developments provide scope 
for diverse and innovative modes of informa-
tion, knowledge and skills acquisition which 
can reduce learning times and widen access, 
but, as Hershock points out, it is ironically 
the successes of science and technology and 
the massive expansion of knowledge creation 
and dissemination which are driving the align-
ment crisis and the shortening of the useful 
life of knowledge. He notes that: “Modeling 
and responding to contemporary global dynam-
ics requires a shift of focus from linear cause-
effect chains to nonlinear causal ecologies…the 
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dynamics of action-reaction have given way to 
complex interaction.” He further argues that 
these complex interactions “do not present us 
with problems to be solved, but rather with pre-
dicaments that must be resolved.” (Hershock, 
2012) If this argument is accepted, then it 
seems that beneath the definitional and over-
simplification issues affecting the initial con-
ceptual framework, its fundamental limitation 
is that it attempts to represent complex inter-
actions with a linear model.
4.5. HEI governance reform as a solution
The initial BELLCURVE framework was de-
veloped with the assumption that the imple-
mentation of the lifelong university concept 
would require greater flexibility and respon-
siveness from HEIs and that this agility would 
be achieved through governance reform. Per-
haps the most interesting finding from the sur-
veys was the contrary suggestion that govern-
ance reform is not currently acting as a barrier 
and that too much flexibility would give rise to 
quality problems and could create instability 
for students and staff.
Accepting that the sample of HEIs of which 
respondents had experience was not selected 
to ensure representativeness with regard to, 
for example, governance reforms in European 
HEIs, so that it is quite possible that the HEIs 
referred to in these surveys did indeed have 
more enabling governance regimes than is typ-
ical for European or global HEIs, this finding 
suggests that efforts to make higher education 
more responsive to market needs may be bet-
ter applied to initiatives other than govern-
ance reforms.
In addition, whereas the contemporary lit-
erature provides a largely uniform vision of 
HEIs needing to become more diverse, adap-
tive, responsive and enterprising (for example, 
James, 2012), Neubauer (2012b) argues that 
these changes are constantly underway but 
they tend to be occurring incrementally rather 
than by broad and dramatic reforms.
The most obvious alternative solution con-
cept would be to explore the possibilities for 
closer collaboration between HEIs and indus-
try. These more at an operational level (spe-
cific professions, specific courses, or similar) 
where definitional and complexity issues may 
be more effectively dealt with than the overall, 
strategic level of higher education – industry 
interaction.
Grubb and Lazerson (2005) offer similar 
advice: “The constant complaints about uni-
versity-based preparation drifting too far from 
the world of practice suggests [integrating] the 
concerns of practice more thoroughly into the 
professionalized university, through intern-
ships, co-operative education, and other forms 
of work-based learning.”
Almost all the respondent groups surveyed 
made recommendations along these lines and, 
with the findings also indicating that there was 
willingness amongst employers to engage more 
closely with HEIs, this appears to be worthy 
of further investigation as a potentially more 
fruitful alternative to HEI governance reform.
4.6. General conception of HEI-industry 
collaboration on skills
The notion of industrial skills requirements 
as the primary driver for HEI provisions is 
suggestive of an institutional hierarchy where 
HEIs are subservient to industry and it ne-
glects the role of HEIs as the source of tech-
nological innovation and economic develop-
ment (Etzkowitz and Leydesdorff, 2000). In 
a sense, the initial BELLCURVE framework, 
by focusing on the part of the industry-HEI 
relationship which involves industrial skills 
needs being satisfied through HEI teaching, 
tends to ignore that part of the relationship 
which involves the interaction between aca-
demic research, technological innovation and 
industry. Neither should be considered in iso-
lation – “teaching is the university’s compara-
tive advantage, especially when linked to re-
search and economic development” (Etzkowitz 
and Leydesdorff, 2000).
Where industry’s interests can be better 
served through improved teaching and longer 
term relationships between HEIs and their 
alumni (the lifelong university concept), so too 
can HEI teaching and research be enhanced by 
closer collaboration with industry.
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5. CONCLUDING COMMENTS AND 
RECOMMENDATIONS
The initial BELLCURVE framework was de-
rived from European policy documentation 
and formed the basis of an investigation into 
a ‘mismatch’ between industrial skills needs 
and graduate competences in Estonia, Lithu-
ania and the United Kingdom. The expecta-
tion was that HEI governance reforms would 
enable greater HEI flexibility in responding 
to industrial needs and thus contribute to ad-
dressing the skills mismatch. The intentions 
were to refine the initial framework on the ba-
sis of the survey findings and then validate the 
refined framework on the basis of case studies. 
However, the findings from the surveys read in 
conjunction with the contemporary higher edu-
cation futures literature imply that the initial 
BELLCURVE framework is insufficiently rep-
resentative of the HEI-industry context in that:
 – it attempts to represent the complex in-
teractions of a dynamic context involving 
numerous stakeholders with a simple, 
static, linear model in which:
 – the conceptualization of the stakehold-
ers does not reflect their multiple and 
varied roles;
 – the issue of the alignment of higher 
education provision with industri-
al needs is represented as a linear 
matching problem where the extent 
to which higher education provision 
can meet industry expectations, the 
equivalence of ‘education provisions’ 
to ‘skills needs’ and their interactivity 
in time are undefined.
 – the problems of terminology and defini-
tion – HEI teaching outputs are not of 
the same nature as the ‘skills’ that in-
dustry needs and different types of HEI 
have different roles in relation to indus-
try skills needs – are fundamental to 
the initial framework and have not been 
resolved;
 – the findings imply that HEI govern-
ance (in the HEIs represented) does not 
constitute a major barrier to improving 
alignment.
In order to achieve improvement in aligning 
HEI provisions with market needs, it seems 
that a sensible starting point would rather be 
in closer collaboration between HEIs and in-
dustry.
It is recommended to resolve the termino-
logical and definitional issues regarding HEI 
teaching outputs and industrial skills needs 
and to develop a revised conceptual frame-
work which better reflects the complexity of 
the HEI-industry context. Such a conceptual 
framework could then provide insight into how 
HEIs might adapt to improve the efficiency and 
effectiveness of their contribution to the built 
environment sector to better serve society.
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